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PURPOSE:To provide a crystalline silicon film having uniform and excellent crystallinity all over the 
whole surface of a board ) a semiconductor device which has a high performance element excellent in 
uniformity and stability by using the crystalline silicon film/and its manufacturing method. 
CONSTITUTION:An amorphous silicon film 103 in which a catalyzer element promoting crystallization 
is introduced is formed on a substrate 101 . The amorphous silicon film 103 is heat-treated, and crystal 
nuclei are generated in a part or the whole part of a term wherein crystal nuclei are generated. After 
that, crystal is grown in the state that the generation of crystal nuclei is prevented. A crystalline silicon 
film 103 obtained by crystal growth is irradiated with laser light or intensive light, and crystallinity of 
the crystalline silicon film 103 is promoted. 
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feftft lilt U-C»j*1-*. »k^*«Sr«v^5» 

•a-SCtt, T EO S &W-fflk LT\ ^ttir^^O^^X 

^^f^t bT7 r 5X-rcvDife-ej*fflS§ixfc^'ft:^ 40 
*BKrJBv\h,tf, SH4«*/y— MMHlW>»ffi'-** 
JR*-fc4fci*U TFT«rtt*5U-(kS*ST«3Hi'fr*Sr« 

[0 0 7 1] 3fcfc» JIHttlHRl 1 1IC=i^^^ h*- 
2,11 3«:«MM-*. 

[00 7 21 MK, 1 ^JE<0tK^#H^-C 3 5 Ot:, 
10O7 3] *TFTSr, IlllffiroMyf^^ 50 
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t L-CJB^SifrS'KH:, • EH 112 113 
Sr I T O Jfc ^tRiHU> & * 5 H*«W::»tt U t> 
5— D«*«:XA-i-5. *fc'» *TFTl;i 

jw**em6»-jiiv ^- hwii o 6±(rt> 

[00 74] Et±«)|tElfc«J= Lfc^oT^fCf^SSibfc 
NT F T 14, ttJMjMUiMll&tt 5 0 ~ 7 0 c m 2 / V 
s x SfittO. 8~1. OV/ff, PMfltEE 2 3 V i: 
v^5ft#fcW4«r5*L;fc. afeKrtfc*5»7«TFT4*ttro 

tf&o#H\ i»«t-±i2% > sgflt«£-e± 

[0 0 7 5] &mnM<DTFT\-tT?*r4 7-?- h V ? * 

[0 0 7 6] [JR2Xftff|] *»53«>ll52*)feW=oV^ 

[0 0 7 7] HI 211 *Hj«6flJfc*^5TFTOf^«X 
(D) (Dime U^oTKl&iifl-r^o 

[0 0 7 8] *1\ 02 (A) M*i-±5fc:, iS^^m 

«2o i jitc. feii^y^y^a^]i^2o 

0 nmS*wSMt^*^E>45T*K2 0 2 Sr^j^-T 

[0 0 7 9] /yXvCVDSiaot, J?J2 

5-100nm, MtllSOnmOStt ( I Si) <D&S* 
R-{r>f*B! (a-S ig) 203t*It5. 

[0 0 8 0] tfcU:, «*.^iftl6^^/'5r/^&5V^tt5H»r=. 
^ /t-/u^(7^^i y -JryV'Jfc^TKtStS 2 0 4 Srfiffi^BSnctt^lJ 

TKStt^^^^^HftAttS — l 0 0 p pm^ig-e, 
nt^2 5ppmtt/Sio ttt, *nSr7K^3§7c# 
H«CT*fct4^?g*t*ia«T, *D»iaft5 2 0-580 

*««4*sH»Ti-5. (JnHRl5^«) co^% 

^«*»8 X 1 0 6 -2X 1 0 7 i/cm a "Cfc!), .-ttb 

[0 0 8 1 ] ^t^, El 2 (B) 5 ^FSftlB 
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v\ si;TFT©SttSSE (y-VKWxW. ^ 

fc>fca»:R©llS*tt*vf*lU 0 3 p Sr^ 

[0 0 8 2] ±flE©iStt«*tftSISilH4^* 

ffiSSrS5i5(-J¥S20~i 5 Onm, ::T?tiioo 

nmOiftW *i!Sr^- Mffi»i2 05 t LTj&JBI-t- 
5 0 *3Wt«t?tt % ?- Mfi«KR2 0 5©»i£t L 

— ?y hi UTlWt^*4rfflV\ ^y^jymo 10 
£«iBj«±2 0 0~4 0 0*C, M*.l*3 5 0t\ 

o~o. 5 N f3J;tfio. lKTttfc. 

[0 0 8 31 02 (C) (r^i-ipiC, * 

ily^ffil-tot, J¥£4 0 0 nm<E>T/l' 

i20 6 Sr^^Ufc. 

[0 0 8 4] ^tyK-fv^SCiot, ^~ 
h««2 0 6 Sr^*^ £ LTStt®*!-^** * 
iR) &&A-t-5o K-fy^Ht, (B 20 

2 H 6 ) «rfllV\ JD5g®ESr4 0 kV~8 0 k V, Mxli 
6SkVtU K— 1X10 l6 ~ 8 X 1 0 16 c m 

=F*B*5#&A$axfcS*$ 2 0 9 t 2 1 0 ft, fCT F T 
oy-VKKy««t49, >?— h®£2 0 6tc-v 
Six^#B**sa^**WfcV^*2 0 8 li % SH-T F 

mtflO/imt45i?liSH-t5t, ^-Y^M-ffi^ 

WfH©TFTS5t*± lfietrtotf fcotrtjzifc* 30 
5. 

KrF^->vU-f- (ftf 24 8nm> ^/U^<g2 
Ons e c) £r.Jav\ rcj^l^— 1 5 0~4 0 0 m 
J/cm 2 . jifSt<li2 0 0~2 5 0mJ/cm 2 t*i 

i^2 0 9, 2 1 OOy- Mggt!±, 5 00—9 0 00 40 

[0 0 8 6] 0 2 (D) fc5*-fJ:3fc» J¥£ 6 0 

0 amaUtWlM:^ *Bt«:JinB*BW)l2 lit Uti 
fi£1-5o »fc$r-f*BI*:JBV T EOS £15 

fttbt, r^t^3ili:<0-7'7X-rCVDS, tUli 
a-y* y i <£>J*E C VDSfc 5 V M4f£ffi C V Dfeir £ o t 

[0 0 8 7] gClC, mm&ffl&2 1 1 iCn^^^ h*- 
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~$j±mt<n&m%i\z.z.'oXT'PT<Dwm • mm 2 1 

2,213 Sr^fifc-fS. 

[008 8] TK^^T'^X-v^ffl^tt? 350 

"C, 3 05-©T=— /ufcfTV\ TFTtr^Bf&SitS,, 

[00 8 9]*TFT4r« PTSfcWffiSr^W y^^l - * 
J*T-i:L"Cfl!V^5*£»wtt» tttt* Gift 2 1 2*3tl±2 
1 3 Sr I TO* 3 WJtMtKfcSH* 

U t>5— *©SffiJ:l3«-S-S:A*i-5. *TF 
Tfc*fi«ll8IEH*fcJBv*S»g-teH:x y-Mlffi2 0 6 

[0 0 9 0] 6JUi©|IB6W£L;fca«oTff?ttbfcPTF 
Ttt. ttJMftJMMbft4 0 — 5 0 cmVV s, Sjtt 

1. 0-1. 2V/(ff, gSffiHH- 6 7V£V^5£. 

#*«Hfcfr5«Ufc. afctRrtfc*5tt*TFTW4©tffeo 

[0091] cm 3 HiiM] *fj§DS<£>!f? 3 swfi«irov^ 

a*«a%s«w«izzmBii3ifr^» — *©?H!9iaiiaK*r 

[0 0 9 2] E13fi v ^^Jfe^JtC^STFTro+^MX 
aSrj5H-*fffiH-C*«. fERl»4» (A) — (D) <D 
L # o Tffi&itfrT 5 „ 
[0 0 9 3] *1\ 0 3 (A) iZTF-ti: 0 \^ tfy^g; 

m 3 o 1 Jifc x m*-\-£*'< v9 9 ^rmz. £ 9 w £ 1 0 

0 n mSUEoBWfc^W **» & * 3 Ti&H 3 0 2 SrT&atf 
5. 

[0 0 9 4] ifet, /yXvCVDSCi-sT, JP$ 2 
5 — lOOnm, 0!l*.»i5 0 nmOStt ( I M) <E>#ift 
(a-SiD 3 0 3Sr^;ffii-5. 

[0 0 9 5] &L\^ y*-A'*>«V^H:5l!lBI= 
s/^^C^y^uitWTK^a 3 0 4 SrS^^Sl-^^ 

%.mWL*?<»-iy tr^fe&tel o p pmi:L7t 0 ^-UT, 

m 5 2 0-5 8 O'C-e^W^fe^H-BtP^ 5 

1 5 (Om^i^Wct 1—2X10 6 m/ c m 2 tfc 

t) , *n?fr<D&&m<»mmmi3mi. s - 1 2 ^ m-efc 
ini^Ma^ 1 5 ^©ringro fcws4©*T»i* 

5 [ 00 9 6 ] ilfci:, u— if— JtSrKlti-5.ci:-C^ a B B tt 
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—OtklsXtts XeCU^-7l/-f- (ttft3 0 8 
nm N /</UXlg4 0 n s e c) 8rJgl\fc 0 U^—%<0 

«uh*#h\ AMti»taaKS:2 o 0-450^ 

4 0 Ostein* U ^;l/^-®j2 0 0 — 4 0 OmJ 
/cm 2 , Wx.tf 3 0 0m J/cm a -efiaitbfco 

[0 0 9 7] -tO*. 0 3 (B) 9 i-. ^l-T 

FTOgtt«# 3 0 3 n, 3 0 3pift5 

[0098] H3- (O tr^-r«t5t-, JtfS^flj 10 

*frjr>f *I»3 0 3 n*3j:t*3 0 3 p SrS 5 «t 1 

0 0 nmOi(Mt:^>r*BtSry— MM* 3 0 5 t LTj* 
«t-t-5 0 *SBft«"T?tt, MWHK3 0 5 o^gJK^ffi 
itTTEOS^tU m&tbt>\Z&&mA3 5 
0"Ct?, RF^X^CVDS-edjl'JtSllfca 

[0099] #f:\ y ^«fcte«fco-c«i*4 o 

0 — 8 0 0 nra, M^ii5 0 0 nra^)7/K^^ 
(0. 1 ~2%<0 is V «:/S«U TA-S^ 

^^JBIS:^— -^^LT, y-Mi3 0 6, 3 0 7 

S:»^;i-5. 20 
[0 10 0] ^^K-tfV^fe^cfcoT. Stt 

i^3 0 3n, 3 0 3 pHy-FtS3 0 6, 3 0 7 «: 

iLW&yis (B 2 H 6 ) «rfliv\ W#*>»&tt\ Aniitt 
EE2:6 0-9 0kV, MiS8 0kV, 
4 0 k V*=*fe8 OkV, ffilxtf 6 5 kViU, K— X* 
ttlXl 0 1S — 8 X 1 0 ls cm" 2 , Mz-ft V >"i:2 X 1 
0 1B cnT a , ^^5X10 16 cm-^no -<£>X 
giCj:!?, y-M®3 0 6, 3 0 7II^^$W« 30 
WSaX$n*V^ftf^TFT^ft^i$3 0 
8. 3 0 9 t45. ^^(O^^l-KL^M^hf 1 

^*lftfe«lK5JKft«t*»tt8 0%£JLhOTFTlz*3 
V^H@Tr&?>, 3»5 OTFT-Ctt:0fi*>5VM*2flfc 
45. £oT, £T<OTFTfcl;te#5^**/V*#rt"C 

"Cx ttif^TLi^MKC K-t^^SrfrSo :^ 40 
tt*. NI^««««3 1 0 t 3 1 1 , PiO» 
^igc 3 1 2 t 3 1 3 /^JE&£*V El 3 5 l-N^ 

t^lTFT (NT F T) iPft^lTFT (P 

tft) i:fc»/fci-5r;fc*s-e#S. 
[oioi] #c^ % if— jtoBRItfc J: o-ct=—^ 
Srfrv\ -f *^fl^Lfc^««b^fiH4^b«:tf 5o !f 
— 5ti:LTtt, XeCli^U-f- (Sf 308 
nm, /^H4 0nsec) «r/BV\ U— if— }£<Df8 
LTH\ ^-*ff2 5 0mj/cm^ 

1 d»BFr»co# 2 s> HBHStUfco 50 
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[0102] H 3 (D) iZTjk-r X 5 fc* S 6 0 

0 nmO|Mb^>r*iRS:JinifilKK3 14t Lt/yX 

■7cvDjsicio«u cmM^** h*-^ 

^JSirO^®J^tCj;oTTFT^m® • BE^3 1 5, 3 
16, 3 17 SrT^JE&i-So 

[0103] Mi:, i «jE<z)7k*#iaftT"e 3 s o 

[0 10 4] H±0|BK«(fcbfc*o-CtHHUfcCMO 
S*itiaiSte*3V^T, -tix-Pix^T FT 
SfiNTFTtl 0 0-1 3 0 cmW s , PTFT 
T?8 0-1 0 0 cmW s <hig< , BSflfiUJBEI^NT F 
Ttl. 5-2V, PTFT-C-2" 3Vi^^g; 

flM?fifeo#M\ NTFT-C+15%, PTFTt?±l 
0%^^-efeofCo 

[0105] i*l *SM«-ettJSfttt-jr>f 
if- (MttfiKSfiAr u-if-4if) -etBi«o*a 

a^Rj-(B-efc5 0 if — 3te<Dftfc 5 

79 y 5^3.9 ^Srffifflur^B^ 1 0 0 0 — 1 2 0 

0^ (->!J3^^*— oamE) *-e±#S*»WSriD 

/u) (RTP, 9 tT y K • f— e;u • ^ot^ i t>V^ 
[Q10 6J «ft3*<o!ISl'-JS3 3ait«K*5V^-c 

-tr^ftSTjawc. x-vtrM mm 

CN iS®Srfflv>-C7 p 9X-r^^J:t> N =y4r/u»* 

SA. fl. A, 4>*J$^ ^X, t 
[0 10 7] 4*5> ±ia*l^»3|Oi[«^a3V^TJitt 
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ttT*SAj**S*3 J: SteLTfciVN, 
[0 10 8] Sfc, ±|EJIH-*3SOt«H:*SV^TB:, 
tt*«©«4**ll»7i-5l*M (15») *-e*SA#fc* 

[0 10 9] CJM&ttff] :**8U«>*4SaiE0!fc^ 

[0 1 10] *1\ JtSltWECVDStiot, J? 
J80~300nm, MMl 5 0nm©Xtt (II) 
©#AJtf'f*flt (a-SiBD «rj*BN-S. Z(Dk% 
©riW*#iUC»4, #»^iUi?i'?J' (Si, 
H e ) #*&flV\ S«?£gSr4 5 CC, figKiiftS:3 
nm/m i n. tLfc 0 

[0111] JfeK:. *Stt;*f*#HftTteT 6 0 Otf 
7=-;^ff5.':ro^ -HE*fl=-T?»j*Snfca -s 

i ffl£ti> 4 SfflSftOttiKniR S:gT^S^(D^4i55fe 
45„ iot, ini«WBaHi*6*»6>4«p|BJlftfclnf|!fflUe*r 20 

6 0 0*CA^e>5 8 0t~5 5 0"C»w|$iS.U -?:<a3£3dJD 

[0112] gi±roj;5^ifei±, 6 o o'CroAnJfefck 

LfcttAtt^-f JMtSrffiV^-C W*K««r» 
[0113] CMS 5 XJfcffl] <o ^ 5 ^ftMtov > 

[0 1 14] £1\ S«±fc^mcVDffi(CJ:-.T, J¥ 40 
$3 0~10 0nm, 0!l*.li5 0 nmWltt (II) O 

^HMt^SMH (a-S iMD *jftlW-5. Z<Db*<o 

[oii5]ftt, a-s im\z4*>-mAm\-i:*) ^ 

Uay (Si*) Sr^A-TSo ICtt©K-XtlJl 
X 1 0 l2 ~ lX10"atoms/c m 2 , 09x.>f 1 X 
1 0 13 a t oni8/cm s it5, 

[0116] ^Fffitttf^H^Tl-T 5 8 0t~ 

6 0 0°CX*T~— fr&ftl. Z<D&, 3*A.$ftfcS i* 
***6*«t*9, *£Ut*&A*«r , f'frfc tttt*** 50 
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*5jltro IU S i *ttiltiftl***ft*i-*«atti: UT 

5 8 ot:wTroi@.s-eM^ra (4i*max) -c-ro#£ 

*«f>»teff;bJ'U LfcJSASEM©(l«IBIE 
IW«-effi»bfc»Att-JrW , *K*«V^-CiN»#IS««r 

[0 117] EJLh, *«W^*<3<»5SattW!:-3#Jlr 

[oii8] sbic uri±, «a«^ 

mar? 1 ?-*-?-*- h V **sa&K£JWM;:» 

ft* #^511^*^7% =#Ctg I C^5%tbn 
[0 119] 

[38WO&*] #3893 SrfllV tic ±9, 7Cffia**R 
£S Jsfc ^> -c*&— e ftfffctt Att Srtfi" 5 ¥^f£*J« 

* ^ts iw^* $ *u % m HI* A y =5- S 7 T F T <D !ffl±<V%3 

<n^*9 hit. WtttBflS, (S=^ h<fb^tt*»n*. 
[Hi] »iHiS^!Hr:*5tt5TFT«3f^MXS%*i-0 
[02] m2HJ£^Jlc:*5^5TFT<75^MlgS:^-rE] 
[E93] m3*t40lJ»-*3tt5TFT(D^MXSSr^i-0 
[El 4] ^WWtESSr^i-H'CfcQx T=— /uWBBi: 

las] ^Bjcoms^-^-riaxfoi?, ^fas^t^a 

i:<z>Bi#S:^-rE|-e;Sb5o 
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106, 206, 306 

io7 wmkfcM 



Tim 

30 7 *f— hWM 



10 8 
10 9 

3 10 

111 
112 
3 15 



(A) 



(B) 



(C) 



[01] %J$Sty 



104 



tr 



J-102-p^ 

j^ioi twin, 



103n 




.6 



1 106 1 1 



109 



108 



110 



(A) 



(B) 



(C) 



#08*P8- 2 2 9 5 4 



22 



208, 308, 30 9 ^-t^/l^M 
110, 209, 210 y-VKKVf 

311, 312, 313 y-VKWV{ 

2 11, 3 14 SKite^ 

113, 212, 213 mm • m& 

3 16, 317 
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